® S * S t» » ,«? J P • cgi ?«? rp 21 SB w 

fi^ll!»Sr&a ( A) H361-141174 

H 01 L 27/14 7525-5F 
H 04 N 5/335 8420- 5 C 



©16 


M 




®% 


H 




@& 


H 




@£ 


w 






9 


A 






A 



@# 59 3859- 253366 ^ 

©ttl KB 8B59(1984)12^I3E «<" 

* W - BttSrir*«63TS3SS-» &&;&2tj3I3ISfX6P3 i> 
W t§ *9 !5wr!Tx?a3TS3S5-t Bsfc^ttEKISX^ f22 

* § ill • ft iE JSSm x?0 3 T § 3 5 5 •§• »g:ft2fcJMS»n»* m 

#3db ft ± & 



o 



f> « 9 

' * * * % * 

a * si it a x 

7. n tf in .« o « a 

««1i<**j.iL<CT J wj * * a H v» ,t t 
* * T . » U M 3 y o ; , ► 
r «l 1 »'C*itloti. 1B ;t anMT%; h t , 

«^4^ffi«.tnaa i t o si i n >i | 

v », * «o j» m 10 * 

' m m ± (« m o. * ; 



« a t ^ * o -c * * , 
: a * o a w ) . 

v « ^ *fc * n. t v* * # 9 a A It * -» r? it IP it ^ 

* s k « I . * • « ft a"* * it < . * » 

*"r*%^i , uf«^j,S f * s» k . c 7 ;> .3 ; t 

* ^ 33ti^n, m o j a r: c : a : !> s 
W^*d*x*<-r<x. « t5 I «r i ^ fia ^ .. 
^ ' ^ 11 I o ; » |i fl ^ 4 . L U . ? 

H t i> T > ^ • ^ ^ 4 M t 6 , * * 3 «c 

^"'nso^/tia^^K^c. * * .y ig 

C X * u D 3 T C T A f * * ^) ? ; ^ 'M il 

w 7 * ■» . r n r: * iff ? ■* — v„ £ « « a 

*: * , ? ^ it v, ^ v n ic o i« x 5* > • i* , 

* • " « * - * U • x » * ^ ic * * .c ^ 

1 :\ ~ .-r . * t 3 •'J 7 t < X ^ t rf t 4 " <C V *. 
. . - rs , r ~ n x j T ic ■? V c ; 6 * - - - 



M 9 A U 'z *r n. V ^ I* < * s r 

* ? a * - o ;e * * * w * « ^ « v t - : * 
>: *x<*i**>t^v~-:s^frix<4't-r 

I r ? S I V a < * It I 1 i: ^ o » * « ; * 

* n A * . * t X. * . !7 ^ 5 1 C u S: TtOj 
f; <f r, ,x m fr tr r < a if % z « > £ , 

f <t * * ^ ^ «: * : i " 1 5 

.-t r> ;c » a X W * ; Jt i. X U * 3 * * » 

< If a- K « C< O < c t .« * * . 

or. -*-oa*ji-r*i^wbn. » 4 : a m * 

-rCc V — •* i! f:»S*1r*ftal*r'«JS*iC«e 



nrawsi-MiiT.i (2) 



; 


v. 


m 


a 


fr 








A 






















X 






r> 


31 






<* 


R 


* c 








X 




II + fr -r 


*. 




• 






ft 


«*. 


X 




/> 


T 


K Y 






- 


R 




* -t r i 










at 




K 


% 


SI 


!► 




4 ; >. 




X 








r -r -s 




f 




•r 








-r 


• 






< «■ 




r_ 






1 S» T - 


X 


- 


• 


<7 


H 






T 


* 




t 














* X t -r 


v ( 




JS 




c 


ft 


it 


X 










X 






""' 




*c » x tt 


if 




r 




jr 






,* 




(it 












-* 


* 


y / 3 * 


V 


















Ml 


< 


-r % 


% 




ft 




V 


^ T % 


» 


* 




• 






X 




A 




K 


n A 


X 


*>• 


*i 






fr -a v. „ 




a 


1' 








#c 


* 


it 




•y 








)« 




* 






T 










« 




X 








< w 


t 






? 


^ a * 4 * 


X 


-2. 






% 


« 




























*s 






































<* 




n 






o 


ft 


S 




ft. 




• 


ft 




X -r n - 








K 


* 


a 




n 


% 




ft 




T 


a 


« 


* 


c 


^ fl * * 












<r> 




3D 




t 


£ 


a ? 


- 


A 








fr ^ -r « 




<► 


«t 


« 




it 




•4 


M 








'J 


X 


















1 






























91 




2 rr 




X 


A 


91 




* » 




JC 


V 






m 4 a t 


> 







ft 




X * 












y 




x ^ n tt«{taff 


0m 










6 


\ 










ft 


ST 


« T * * , C 










• X 










n A 








= y r> 7 < s ^ 


A 
















y 


X 








*= • 4 * ? 


'S 




• 


















, • 


at 


2 » -X ? 














X 


i 


ra ic 






•* 


to n m s 53 , 


* 




ft ^ 


T * 








:t 


X A 




i 

w 




rt T K ft -t f« 




•* 
• 










* 




"f 


>" n 


\ 


II 










* m A 


y 


w 


7 


Y 


.11 


22. 


,fc. 


4t A m » » m 




** 






**! * 




'r 




a * k 


<+* 




k 


* * * ^ t « 2 




% m A 


•# '1 




y » 


■ 0 


ii t % a 


-f 


^ - * * i * 










* -f 






*. 




% . 




o 


X 


< " y ?T a ^ 




< 






y — 




<t 


»-* 






X 




fr 


«c t 6 . a *c « 












> 


i 






•» ^» 


t' 


fr 




JI U t * . »y 


• 








— 






il 


w 


* X 


M 






* 5 fr A^. F m ^ 




X 










at 






> .n 




iC 




VJ * * if fr ♦ n 




s 














*J 


^ i 


y 








:t 




h 


. :i 


h n 






% 




A 


\ , » 3 y ? 


P 




















h. 






^ x q K I 






X 


* 


*: x 












• 






4» X .r 5 ,* • 



gf ♦ a/<> jftllttll '0? fr4<3C^^ . « 
C T C ^ il |l U t3B t« V*Si»jr;^T*: 

v ux n; oat s»» tlft l t ^ » 

IS 1 3 * h -t * ?t . *<t J ; ? * T « ft • J"' < « 

*^^fiaittf>ft^. 103 o$:«(|ms 

JR39<9'!:Jiioy^*a^ft. 'r i f> I <t I ■ t 

x-T*fr**'rv>. c o ^ 5 » :t u .t * f 

^ * x r t x- -r q - ^ * ? . » 81 » ^ c t .? , 

* * i c . x I f I ft v i' <> : ^ . x * .x * ? z 

n. ^ O a <t ^ ft T Cr i a* - Si fr T Jl I 5 ! r » ; 

u-:**/>^a^frx ; h*c^t # ccr. ' : - 

• n t t * t C 3 0 r* X -r c V 2 !£ T W S ', * « 
A ■ / 1 3 y ! 51 T , a • 8i t » t i , • • 3 C ^ 
« X * . Jt M X 9i » T n • * v» 0* 'X > i T V * . 

. - c r n : r o fr «« t ^ , 





* * 














; i 


; 

i 


; o (Dic^x t o, r * 1-rj 

' , a 5 

I 


i 

* » ! 


1 fSl fHK/TD *. 1 


as 


! 

8 ! 

i 


! U) <g *C jl* - si * 


1 i 


51 I«»C *i - si t 


a i 


i 
1 

* i 



£l (O * «l O T im Cr t * % , 



* 1 » 



* 


1 


II 


r 


X 




9 


1 


n 


a 


- at 




t 




ft ff O !T 




* 


>. 




la 


r 




* 






d - 9 i 


o 




* n 


a o i •?/ 


100 


mm 


t 




9t 








• 


* 


- a tc 




u 


X rt 




** *i 








i 




< 


± 






TO** 




•y 








> 


9 










2. 


s 


« 


ist r 




5 


• ^ 


-r n k u 



I 9 S ¥ L • * * - •» * - '* * * * 4 * *• 

t t 2 r Oii < T t » a'. * H « ~ * £ * i 
!* • 

«•! v% x . S <t * *r 'I " 5t o T Jr * 9C U t PT a 5 ♦ t 

iKj:*-;*! 1 ******-* 1 -- a * ft .r: * 

5 - X * * 7 t^^Ct^S^^^fr^ 

t t * * t * * - < 8/51 fc * x ' < • a *° - * 

•i, a a r> m * 'x * 



& 12 




a 






ib) 










* 




X 


2 U 


« 














war 






* 


5 g 


rt 






99 


rv 




o a 


99« 


a at ■ * o a e 





a t % # 



10 1 


— * 










i a a •« 






h 


* 


9 


tos 


.... * 


X 








107 • 


T 


a 




« 




136 * 


.... ^ 


>t 








1 o» - 


.... « 


't 








t : a • 




9 




3 





23 ■ A *3C^>t fll D5 HI Z * 



■ j »- , '..i t, -..i t ' 



i 



S3 



:3 ' 




•ijt 



EST 



//f 



r> ) 



IS 2 S 




PATENT 
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documents are in the English language, and no concise explanation 
of those documents are required. Comments are, however, made on 
the Japanese documents 55-32026 and 61-141174 as follows; 

The Japanese Patent Laid-Open No, 55-32026 teaches a 
liquid crystal device utilizing a semiconductor 
substrate. It teaches a necessity of planarizing a 
surface of the substrate in order to facilitate formation 
of an orientation control layer. Reference number 1 
designates a semiconductor substrate, 4: transparent 
conductive film, 13: CVD Si0 2 film, 21: polyimide resin 
or low melting point glass layer. 

The Japanese Patent Laid-Open No. 61-141174 is directed 
to a solid image sensor. It teaches an insulating 
substrate 101, non-doped polysilicon film 102, inter- 
layer insulating film 104 such as Si0 2 , electrode 105, 
polyimide resin film 106. 

The Rule 17 (p) fee of $240.00 is attached. Please 
consider these additional prior art documents. 
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SPECIFICATION 



1. Title of the Invention 

Solid state image pickup device 

5 

2. Scope of Claim for Patent 

1. A solid state image pickup device of a type of detecting an amount of stored/discharged charges by a 
light receptive element formed on an insulating substrate, characterized in that a capacitor is provided with an 
upper electrode in parallel with said light receptive element by oxidizing a portion of a lower electrode of the light 

10 receptive element. 

2. The solid state image pickup device according to claim 1 characterized in that an amorphous silicon is 
used as the light receptive element, chromium or aluminum is used as the lower electrode and an additional 
capacitance of an oxide film is formed simultaneously with phothoetching the amorphous silicon film. 



15 3. Detailed Description of the Invention 

"Field of the Invention in Industry" 

The present invention relates to a solid state image pickup device utilizing solid state image pickup 

elements. 

"Prior art" 

20 Conventionally, CCD type or MOS type is practicable as a solid state image pickup element. In 

compared with an image pickup tube, the solid state image pickup element is proof against vibration and clash. 
The solid state image pickup element is characterized in very little power consumption to be used for a long span. 
Further, MOS type has bigger numerical aperture and has no limit of the amount of transfer charge compared to 
CCD type, so that a lot of signal can be output. However, MOS type has a defect of occurring a great noise. Fig. 

25 3 shows a drawing of typical MOS type circuit. Referring to the drawing, the cause of noise occurrence will be 



described. The noise is caused by horizontal MOS FET switch which opens or closes a circuit. It is most serious 
problem, which causes in the case that a wiring capacitance on vertical lines V! to V n is large and electrode- 
substrate capacitance of transistors formed on Vj to V n is large, so that noise charge which remains on the lines is 
read out. There is no comparison between the amount of noise and the capacitance of the receptive portion, so 
5 that the S/N ratio is considerably decreased. In addition to the above mentioned problem of noise, there is one 
more problem of smear for both CCD type and MOS type. One of reasons is due to occurrence charge caused by 
light, which is incident upon the other portion in addition to the receptive portion, is signal lines. 

Therefore, elements in thin film form is formed by utilizing an insulator as a substrate, so that wiring 
capacitance is considerably reduced. Further, S/N ratio is increased by forming additional capacitor on the 
10 receptive element. For example, as the additional capacitor, a thin film such as Si0 2 or Y 2 0 3 is deposited in 
addition. 

"Problem To Be Solved by The Invention" 

However, in the above mentioned prior art, an additional thin film has to be formed in order to 
connect a receptive element with an additional capacitor. Therefore, process steps will increase to cause cost up. 
15 As a result, noise will be caused because a thin film will not be formed uniformly. 

Therefore, the present invention will solve the problem. An object of the present invention is to 
provide a solid state image pickup device having an additional capacitor with high evenness in parallel with the 
receptive element without increasing the process steps. 
"Means To Solve The Problem* 
20 The solid state image pickup device in the present invention is characterized in that the additional 

capacitor with high evenness can be easily formed in parallel with the receptive element by a method wherein a part 
of lower electrode of receptive element is oxidized by utilizing receptive element portion as a mask to provide a 
capacitor between upper and lower electrodes. 

In particular, the present invention is utilized an oxidation film formed by a method wherein receptive 
25 element is performed photoetching by the technique of dry etching using Freon gas comprising oxygen. Moreover, 
the present invention utilizes an amorphous silicon for the portion of receptive element and a polycrystalline silicon 



for the drive portion, respectively. Through these procedures, the solid state image pickup device having small 
iimount of smear can be formed increasing sensitivity and saturated light quantity. 
"Performance* 

According to the above mentioned structure in the present invention, an oxidation film formed on 
5 lower electrode of a receptive element will be an additional capacitor between lower electrode and upper electrode. 
As a result, the solid state image pickup element having small noise will be formed increasing saturated light 
quantity and S/N ratio. 

"Example* 

Fig. 1 shows a configuration drawing in accordance with the present example of the present invention. 

10 My receptive element or switching element can be used for a semiconductor substrate. In the present invention, 
an amorphous silicon photodiode is used as a receptive element, and poly-silicon TFT is used as a switching 
element, respectively. Fig. 2 shows an equivalent circuit of Fig. 1. In Fig. 1, (a) shows a cross sectional view and 
(b) shows a plan view. Process steps will be described as follows. A non-doped polycrystalline silicon layer 102 is 
formed on an insulating substrate 101 such as quartz glass and after forming a gate insulating film by thermal 

15 oxidation, a second polycrystalline silicon 103 to be a gate electrode is formed to be also a gate line. Subsequently, 
ion is implanted to provide a source and drain electrode. Then, after forming SiO z or the like as an interlayer 
insulating film 104, a contact hole is formed and a vertical line 105 is formed with a conductive material such as Al, 
upon which a polyimide resin or the like 106 is formed for leveling as an interlayer insulating film. Usually, 
poly-silicon TFTs are formed by the above mentioned method. Significant process steps according to the present 

20 invention will be described as follows. After forming a contact hole on the interlayer insulating film, a conductive 
thin film 107 is formed by using such as Cr or Al as lower electrode of pixel. This conductive thin film 107 should 
be easily oxidized and the oxide film should be high resistivity and dense since it is oxidized after the formation of 
the receptive film 108 using the receptive film(a photo resist may be disposed thereon) as a mask in order to form 
an additional capacitor. As an oxidation method; it can be considered various kinds of method, however, in case 

25 that a receptive film 108 is etched by plasma using oxygen and Freon, an oxidation film 109 is formed as a 

necessary result, so that there is no need to add oxidation process. After oxidation by the method, oxide plasma 



-.reatment may be further conducted, or oxidation with thermal nitric acid or steam oxidation may be conducted. 
Table 1 shows a characteristic example of forming a lower electrode 107 by using oxidation of Cr and Al-Si and in 
accordance with the present example. Here, the receptive film thin 108 is an amorphous silicon (referred to a-Si, 
hereinafter) formed by GD plasma CVD, and 110 may be any transparent conductive electrode (upper electrode), 
5 here, ITO. 



Table 1 



CONDITION 


ELEMENT 
CAPACITY 
(pF/100Atm 2 ) 


INSULATION 
PROPERTY 


(1) a-Si is etched by using CF 4 +0 2 


0.2 


good 


(2) 0 2 plasma treatment in addition to (1) 


0.5 


best 


(3) thermal nitrate treatment in addition to (1) 


0.5 


good 


(4) using Al-Si as electrode with condition (2) 


0.2 


regular 


(5) oxidation by steam using Al-Si as electrode 


0.3 


good 1 



Note) An electrode used in conditions (1) to (3) is Cr. 

10 

In the table 1, an amount of the element capacity is calculated by adding capacitance of a-Si to additional 
capacitor of an oxidation film. The capacitance of a-Si is approximately 0.01pF/100 m m z . Regarding to the 
uniformity, the condition (3) is best of all. Under the condition (3), dispersion of all elements is within a range of ± 
1%, and under the other conditions, it is within a range of ±2.5%. In any way, it is easier than the case of 
15 forming Si0 2 or dielectric thin film in additional process and probability of dispersion is small, (in case of Si0 2 , the 
dispersion is within a range of ± 5%) 

Referring to the equivalent circuit in Fig. 2, through the above mentioned process, the circuit is provided 



with an additional capacitor Ca in parallel with the receptive element Dit. 

Moreover, metal is used as a lower electrode in the above mentioned example. Instead of using the metal, 
by using low resistance amorphous silicon which is doped impurities, an oxidation may be performed to form Si0 2 in 
order to use the Si0 2 as an additional capacitor. 

'The effect of the Invention* 

As mentioned above, according to the present invention, since the additional capacitor having a high 
uniformity can be formed extremely easily and inexpensively without increasing the process steps by using the 
pattern of a thin film receptive element as a mask, it is possible to easily obtain excellent solid image pickup devices 
with low cost having a large S/N ratio and a large saturated light quantity. 

4. Brief Explanation of The Drawings 

Fig. 1 is example of a solid state image pickup device in the present invention wherein (a) is a cross sectional 
view and (b) is a plan view. 

Fig. 2 is a equivalent circuit drawing of the example. 

Fig. 3 is a usual circuit drawing of MOS type solid state image pickup device. 

101 substrate 

103 — gate electrode 
105 — vertical line 

107 — lower electrode 

108 — receptive thin film 

109 — oxidation film 

1 10 — upper electrode 
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